A one-dimensional theory of operation of the double crystal acoustic interferometer is presented. The theory is sufficiently general to include both resonance and off resonance operation and any amount of acoustic loading of the crystals. The effects of holder losses and electrical loading of the receiver crystal are also included. A relation is developed which can be used to obtain values of the acoustic velocity and absorption coefficient of the coupling medium from the experimental measurements.
I. INTRODUCTION UMEROUS experimental investigations on
the acoustic properties of gases and liquids have been carried out with single crystal acoustic interferometers. In such instruments a standing wave system is set up between the crystal and a parallel reflector. In the arrangement commonly used, the change in the acoustic reaction on the crystal as the spacing between reflector and crystal is varied manifests itself as a change in current in some branch of the electric circuit which is used to excite the piezoelectric crystal. Appropriate analysis of the relation between measured current and separation distance yields values of the acoustic velociW and absorption coefficient of the fluid in the interferometer. t-4
In this analysis the electrical impedance of the crystal is represented by a comparatively simple lumped constant circuit. A change in the acoustic load on the crystal results in a change in value of some of the lumped circuit parameters. This representation is appropriate when the discussion is limited to a restricted band of frequencies about any given frequency. The values of the lumped circuit constants are then functions of the given frequency. Operation in the neighborhood of a resonant frequency of the crystal has been more important experimentally, and has received the major emphasis in the theoretical analyses.
If the procedure of many investigations is *This research was performed in connection with
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• We will consider these quantities in the order indicated. In the following the resonant frequencies of a lightly loaded crystal are defined to be the frequencies at which the input electrical impedance characteristic passes through minima. An accompanying paper in this journal on low loss crystal systems should be consulted with regard to the approximation To = r used in parts of this paper. The electrical load is the capacity C,, and the mechanical impedance of the holder is Zn •.
Two special cases of this formula are of interest.
Case 1 The impedance of the holder can be neglected. This means that the quantiW Zn a is zero. 
Case 2 The holder impedance is a pure resistance that is Zn • is a real number. Equation ( The quantities U•, Z, o, Is/n, and Z•t a have been given previously in this section.
Case of Resonance Operation
For the case of maximum receiver voltage for a given driver voltage, the quantity • for the crystals is closely equal to •r if a gas is the coupling medium. That is, the crystals are operated very close to their free resonant frequency. V•re assume that both crystals have equal first resonant frequencies and that the holder impedances are pure resistances. If • is set equal to •r the formula (31) can be written as follows by utilizing (8), This envelope can be obtained by the ordinary procedure of considering (44) and the expression which results from partial differentiation of (44) with respect to "a" as a set of two simultaneous equations from which "a" is to be eliminated.
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We proceed as follows. Upon differentiating (44) partially with respect to "a" we obtain 
If n is odd we obtain the following:
IEn•/EMI•*= I U'l/cosh("(L/X)+b). (44b)
The characteristics of the formula (44) and the bounding functions (44a) and (44b) will be pointed out with the aid of the illustration pre- In some experimental arrangements only the differences between the amplitudes of the maxima and minima are known accurately. Appropriate formulas can be derived from the general results of this paper which will enable the observer to obtain values of the absorption coefficient from such data.
SUMMARY OF FORMULAS FOR INTERFEROMETER
The main formulas derived in this paper can be summarized as follows:
The 
